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Abstract 
In a rational polygon, the distance between any two vertices is a rational number and each vertex is called the rational 
point of the polygon formed by the other vertices. If at least 1 vertex of a rational polygon is removed, the resulting 


polygon is called a sub-polygon of the original polygon. The area of any rational polygon is of the form a Vb ; call 
Vb the congruent factor of that polygon. In this short note, the author gives a method for generating all rational 
trapezoid. 


Theorem 1. 


If (x), y)) 1s a rational point of curve (E): y’ =ax'+bxtcx+dxte, 

then we have a rational point (x2, y2) on (£) as follows : 

xX. = ((b* -8 ab’ c+ 16a’ c* - 644° e) x} - 
24a(b’>d-4acd+8abe)x}- 12(bd-4abed- 12 a? d* +20 ab’ e) x] - 
8(b°cd-4ac’d-18abd’+12b'e+32abce-48a° de)x* + 
6(5 bd? +20acd* -36b*ce- l6ac’e+48abde+64a’ e)x} + 
24 (2bced*+3ad°?-8bce-b’de+8acdet+ 16abe’)x; + 
4(4c°d?+9bd>-l6ce-28bcde+60ad’ e+ 12b' & + b4ace’) x} + 
24d(cd*-4c? e+2bde+tl6ae’)x} + 
3(3d*-8cd’e- 16c?e? +32bde*+ 64ae)x, +8 e(d?-4cde+8be)) / 

(8a(b’-4abc+8a’d)x}-3(-3b'+8ab'ct 16 a’ c? - 32a" bd - 64a’ e) x} - 

24b(-b?c+4ac’-2abd-16a’e)x}- 
4(-4b' c+ l6ace-9b'd+28abed- 12a d’ -60ab’ e- 64a’ ce) x} - 
24(-2b’cd+8ac'd+abd’-3b’ e-8abce- 16 a? de)x} - 
6(-5 bd? +36acd*-20b’ ce+l6ac*e-48abde-64a’ e)x} - 
8(bcd* +12ad*-4bc* e-18b’de+32acde-48abe’)x; - 
12 (bd? -4bcede+20ad’ e- 12 B? e?) xi - 
24e(bd’-4bce+8ade)x,+d*-8cd°e+ 16 c’ e* - 64ae’) 


y= jaxt+btcdtdx +e 


Theorem 2. 


Suppose x, y, z, t, & are rational numbers such that ¢ (x+z) (y+z) # 0 and x yz (x+y+z) = 0 and 


256 fx? yo? (xt+y4z)?4+ 128 xyz(yt+zyat+ytz)+ 


16° (44+2x°yz+2xy¥zt4yzt2xy7P+6y¥2 +4yz +z')-8t(y+z) + l=” 
Then we can set the coordinates of four vertices of all rational trapezoid ABCD (AB//CD) as follows: 
A = (0, 0) 
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E 


. (1+4txyayv-2-z(4+z)(-14+4tz@+y+2) 
- At(x+z)(y+z) 


(1+4¢txy) Jxyz(xet+yt+z) (-14+4tz(x+y+zZ)) 
Qt(x+z2)(y+zyr 
C = (z+x, 0) 


D= 


xX-yrt , 
X+Z X+Z 


2xy ee | 


Example: 
(~+y)(V-Z) 


For ¢ = , after reduction we get the following solution : 
4yz(x+z)(2x+y+Z) 


B= ((xy-x2z-yz-2) (3x? y4+3xy +y-x?zt2xyzt+yz-xz") 


(x y+xy? 3x7 2-Qxyz-3x2-y2" ra 2 Jxyz(x+ytz) 


Bx? y+3xyVty—xez+2xyz+yz-x7)(Pytxy 3x°2-Qxyz-3x2-y2 z)| 


C=((x+y)(V-2x+z2) (V +z) (2x + +2), 0) 


D= («+ O-2 (x +z) (y +z)" (Qx+y+z) (x? +xy+xz-yz), 


2 (x+y) (v-D(etz)(y+z? Vxyz(xtytz) (2x+y+2)} 


Related links 


General Rational Quadrilateral 


